Tryptophan environments in glutathione transferase of human placenta from temperature-dependent phosphorescence studies.
An investigation of the tryptophan emission properties of glutathione transferase from human placenta was conducted in order to characterize the environments of the two aromatic residues. The low-temperature phosphorescence spectra and temperature dependence of the phosphorescence quantum yield of the tryptophan residues revealed a difference in the chemical nature and dynamical structure of the surrounding protein matrix. Thus, one tryptophan residue seems to be deeply embedded within the polypeptide in a rigid weakly polar environment, characteristic of a beta-type secondary structure. The other is located in a more polar site, probably near the surface, in a rather flexible region of the macromolecule. At high temperature, the heterogeneity in the triplet lifetime of the internal residue attests to the presence of multiple conformers which are not in rapid equilibrium in the phosphorescence time scale. The anisotropy of the phosphorescence emission of glutathione transferase indicates that no energy transfer occurs between the two residues, and measurement of the rotational correlation time yields an hydrodynamic volume which is in good agreement with the molecular weight reported in the literature for the dimer.